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THE PALEOETHNOBOTANY OF SCHWERDT (20AE127): AN EARLY
FIFTEENTH CENTURY ENCAMPMENT IN THE LOWER
KALAMAZOO RIVER VALLEY

Gregory R. Walz, M.A.
Western Michigan University, 1991

Carbonized macrobotanical remains from the Schwerdt Site, an Upper
Mississippian sturgeon fishery in the Lower Kalamazoo River Valley are identified
and analyzed in terms of their implications for localized subsistence-settlement
systems operating during the Berrien Phase in southwestern Michigan.

The

exploitation of wild plant foods at this limited-activity, spring sturgeon fishery and
the environmental composition of the site environs are reconstructed from their
representation in flotation samples derived from excavated feature and midden
contexts.
Botanical data indicate a strong wetland-aquatic orientation in plant
procurement, with aquatic tubers being the primary plant resource exploited at the
site.

Data from several sites of comparable age and cultural affiliation reveal a

similar orientation toward seasonal usage of aquatic habitats by Late Prehistoric
occupants of the eastern Lake Michigan littoral.
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CHAPTER I

INTRODUCTION

Site History

The Schwerdt Site was located in 1976 during the course of the Kalamazoo
Basin Survey project, undertaken by Dr. William Cremin as a means of determining
the effects of environmental variables on prehistoric site selection and economic
orientation within the Kalamazoo River Basin. The site (20AE127) occupies a high
sand bank on the north side of the Kalamazoo River in the NE lA , SE 14, NE xk
Section 13, Saugatuck Township, T3N R16W (Figures 1 and 2). Surveyors located
the site through the observance of cultural features and midden deposits high up on
the face of the actively eroding sand bank. Visual survey of the site surface revealed
scatters of lithic debris, ceramic sherds and fire-cracked-rock (FCR) stretching for
approximately 125m along the wooded bank and into a plowed field immediately to
the north.

Two bifaces and 13 ceramic sherds recovered during the course of

reconnaissance survey were indicative of an Upper Mississippian temporal placement,
and on the basis of the material remains as well as the midden deposit and cultural
features exposed in the riverbank, the site was assigned high priority for further
investigation (Dinsmore and Cremin 1981:57-67).

1
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Figure 1. Sites Mentioned in Text.
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Excavations at Schwerdt began the following year with the Western Michigan
University, Kalamazoo, Michigan Archaeological Field School and were completed
with a second field school crew in 1979. These excavations, under the direction of
Dr. William Cremin, involved limited testing of both the wooded riverbank and
portions of the plowed field to the north. Surface scatters and the recovery of cultural
materials in 156 shovel tests across the site resulted in an estimate of site area of
approximately 1.3 ha.
At the conclusion of the 1979 season, 483m2 of the site had been exposed in
excavation units representing a 3.7% sample of the total site area. These excavations
revealed the presence of 46 cultural features and, along the wooded bank, a buried
midden, sealed beneath as much as lm of sand and soil, through which a number of
features were dug. The feature population includes 40 pits, 5 postmolds (Features 10,
19, 20, 25, and 28) and a rock concentration which most likely represent the remains
of surface hearths (Figures 3 and 4).
Radiocarbon dates obtained on two of these features, Feature 9 and Feature 16,
were 505+/-70 (UGa-1725) and 500+/-120 (UGa-1726) respectively.

When

corrected for variations in atmospheric 14-C concentrations (Stuiver and Reimer 1986)
these dates are A.D. 1420 for Feature 9 and A.D. 1422 for Feature 16. Both dates
place the occupation of the Schwerdt site securely within the Berrien Phase (A.D.
1400-1600) of southwestern Michigan (Bettarel and Smith 1973:153).
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Environmental Context

The Schwerdt site occupies a high sand bank approximately 11km upstream
from the mouth of the Kalamazoo River at Saugatuck at a point where the river makes
a pronounced bend (Figure 2). In broad terms, Schwerdt occupies somewhat of a
transitional position between the Carolinian and Canadian Biotic Provinces.

As

defined by Dice (1943:3), the biotic province includes major ecologic divisions of
animal and plant life, with each province characterized by a distinct mix of species,
soil and climatic conditions and physiographic factors.

The concept of biotic

provinces, however, should not be viewed as a homogenous environment covering a
vast area, but instead should be seen as a generalization of habitats and species
present within its bounds.

Indeed the environmental conditions in southwestern

Michigan, as reconstructed from General Land Office surveys reveal a highly complex
and varied mix of habitats. Kenoyer (1934) produced a vegetational map based on
the observations of surveyors made during the original land surveys of 1826-32.
Climax communities recorded for southwest Michigan include: Beech-Maple, OakHickory and Oak-Pine Forest, Prairie and Lake and Swamp habitats. In Allegan
County Beech-Maple Forest had the most pronounced distribution (51%), followed
by Beech-Maple-Hemlock (18%) and Oak-Pine Forest (16%).

Also recorded for

Allegan County were Oak-Hickory (8%) and Lake and Swamp Forest (7%) (Kenoyer
1934:108).
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An important set of variables in determining the character of climax forest
associations are edaphic, or soil factors, such as soil moisture retention, soil texture
and composition and soil temperature. Combinations of edaphic factors may result
in patchy or discontinuous distributions of many tree species within the context of a
larger regional distribution (Braun 1950:20-21).
Given the transitional position of the southwestern Michigan region with
respect to the Carolinian and Canadian Biotic Provinces and the heterogenous mix of
Pleistocene glacial features such as moraines, outwash plains and lake beds, it is not
suprising that the presettlement vegetational communities are themselves transitional
in nature. Within southern Michigan there existed a "tension zone" between the OakHickory and Beech-Maple climax associations, as well as isolated areas of prairie
representing the northeastern most extention of the Prairie Peninsula that formed on
outwash plains common in Kalamazoo and St. Joseph counties. Oak-Hickory favored
the more xeric sandy ridges and moraines while Beech-Maple occupied more mesic
locales with well organized drainage such as till plains and ravine slopes (Braun
1950:185-188).
The transitional character of this broader region is also reflected in the more
restricted confines of the lower Kalamazoo Valley. On the morainal uplands, BeechMaple forest is dominant, while the sandy lake bed deposits supported a more xeric
Oak-Pine association. In areas of poor drainage and in depressional pockets, hemlock
and other coniferous species able to tolerate moister conditions are common. The
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river trench and bottoms supported dense swamp forest comprised of ashes, elms,
birches, gums and maples as well as vast tracts of marsh (Cremin 1983:94-95).
In an effort to define the immediate environs of the Schwerdt locale, Cremin
(1979) modeled a 26 km2 site catchment with Schwerdt at the center of a circle with
a radius of 2.5km. W ithin this area were 3 principal environmental zones: BeechM aple Forest (13.4 km2), Oak-Pine Woodlands (3.6 km2) and Wetlands (9.0 km2).
This distribution of habitat and vegetational communities, as shown in Figure 5, will
be of critical importance in understanding the subsistence pursuits of the Schwerdt
residents.

Summary of Analyses

To this point, the ceramic, lithic, faunal and wood charcoal assemblages from
the Schwerdt site have been analyzed, resulting in three M .A. theses (DeFant 1986;
Higgins 1980; McAllister 1980) and a paper on the lithics (Goatley 1989).

The

ceramic assemblage, analyzed by McAllister (1980), reveals strong ties to material
recovered from the Moccasin Bluff site (Bettarel and Smith 1973) located in the St.
Joseph River Valley. Ceramic wares dating to the Berrien Phase (A.D. 1400-1600)
at Moccasin Bluff served as the type material with which the Schwerdt ceramics were
compared. While noting the similarities to the Moccasin Bluff ceramics, McAllister
also suggested that the Schwerdt assemblage reflects the mingling of the largely shelltempered Fisher-Huber wares of northeastern Illinois and northwestern Indiana with
a distinctly different grit-tempered ceramic tradition having its origins to the north
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Figure 5. Lower Valley Environmental Zones.

along the eastern shoreline of Lake Michigan (McAllister 1980:104-112). This latter
observation is of significance in the interpretation of the subsistence-settlement system
operating during late prehistoric times in an environmental zone distinguished by its
transitional nature and mosaic of distinct habitats.
The lithic assemblage, analyzed by Goatley (1989), is quite small (3,439'
pieces) and relatively homogenous in its composition. The most prevalent artifact is
the triangular projectile point (n = 14) identified as the Madison point and common to
the Late Woodland and Upper Mississippian periods in the Great Lakes region. In
addition to these specimens the bifacial tools include: four knives, three scrapers,
five blade fragments, an untyped side-notched projectile point, one preform, and
several broken projectiles. Unifacially worked flakes are also well represented in the
collection.
Lithic debitage (n=3,309) consists primarily of small, late reduction stage
flakes suggesting that lithic resources utilized at Schwerdt were coming to the site as
blanks or preforms. Analysis of raw materials as to their source reveals that fully
89% of identifiable cherts can be considered "exotics," and that two sources,
Burlington chert from west central Illinois, and Lambrix chert from Oceana County,
Michigan dominate this category. Locally available cherts include Deerlick Creek and
Purple chert and glacial cobbles.
Overall, the lithic material, especially the utilized flakes, gives the impression
of being well-suited to the processing of flesh foods; here in the form of lake sturgeon
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and aquatic-riparian animal species rather than resources procured through the hunting
of upland game such as deer.
The last two classes of data previously analyzed differ from the above products
of human intentionality. That is to say the faunal and wood charcoal assemblages,
like the macrobotanical remains which are the subject of this study, are the result of
human activity, yet their presence in archaeological contexts is due largely to
fortuitous rather than intentional processes.
The Schwerdt fauna, analyzed by Higgins (1980), is dominated by the remains
of a single species, the spring-spawning lake sturgeon whose remains were present in
28 cultural features on the site.

In addition to the sturgeon, the faunal remains

include eight other fish species, turtle, mussels, turkey and gastropods, all in small
quantity. Mammal remains are not well represented in the faunal assemblage, but do
contribute to the subsistence base.

Identified species include white tailed deer,

beaver, muskrat and racoon. All of these mammals may be procured in the river
trench, with its flanking marshes offering excellent habitat for muskrat, beaver, and
racoon. In addition, two skulls of black bear were found within cultural features.
These skulls have been interpreted as ceremonial objects rather than representing
subsistence pursuits of the site’s inhabitants; however, the bear would have provided
much usable meat and fat as well as a thick hide (Higgins 1980:25-29).
Thus, the fauna indicate that the Schwerdt site was occupied with the specific
intent of harvesting the spring-spawning sturgeon, and that during the course of this
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activity the residents opportunistically exploited other species that would be seasonally
available in the aquatic-riparian habitats of the lower Kalamazoo River.
The final assemblage to be summarized is the wood charcoal, which is usually
included in the paleoethnobotanical analysis. With respect to Schwerdt, however, the
wood charcoal assemblage was utilized by DeFant (1986) as a case study in a thesis
treating prehistoric firewood exploitation.

Briefly, the wood charcoal analyzed

revealed that two taxa, Ouercus (oak) and Pinus (pine), are ubiquitous in the sample,
yet, there are major differences in their relative frequencies in depositional contexts.
In the primary (or basal) fuel zones of features, oak predominates both by count and
weight. In contrast, pine was found to be more prevalent in both secondary fuel
zones, indicative of feature reuse, and redeposited fills commonly overlaying the basal
fuel zones in pits.

In addition to oak and pine, a number of other genera are

represented in minor amounts, including: Carva (hickory); Acer (maple); Fraxinus
(ash); and Salix (willow). DeFant concludes that the prevalence of these two taxa
reflects the proximity of Oak-Pine Woodlands to the site but, more importantly, also
shows a preference for oak as the primary wood source in processing facilities with
more general usage of pine in surface hearths and as a source of kindling (DeFant
1986:61-70).
Having briefly reviewed the Schwerdt site data set, I will now address the
methodological framework within which the macrobotanical remains collected at the
site were analyzed, both in terms of their importance to the subsistence ecology of the
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site’s inhabitants, and within the broader context of subsistence-settlement behaviors
characterizing the late prehistoric period in the southern Lake Michigan basin.
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CHAPTER II

PALEOETHNOBOTANY: OBJECTIVES AND PROCEDURES

Botanical remains recovered from archaeological contexts offer the researcher
a unique class of data by which the dimensions of man-plant relationships may be
explored, both in terms of environmental context and changes over time. While the
recovery of cultural artifacts may give an indication of the scope of economic
activities undertaken by an archaeologically-known entity, preserved plant tissues
allow for a much finer-grained glimpse at the nature of economic pursuits.
Paleobotanical materials, when analyzed, may potentially provide several kinds of
information:

phylogenetic relationships, usually when domesticated or cultivated

plants are involved; information regarding cultural choice and/or habitat preference;
seasonality of plant exploitation and site occupation; and, finally, paleoenvironments
may be reconstructed based upon the types and quantities of preserved remains.
Some authors,

such as

Ford

(1982:282-295),

draw

distinctions between

archaeobotany, the identification of plant remains from archaeological sites, and
paleoethnobotany, which may be regarded as the analysis of plant remains with the
goal of describing and interpreting the cultural adaptation to the floral environment
and those direct relationships between man and plant. These latter goals are adopted
here and will thus form the framework within which the Schwerdt macrobotanical

15
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assemblage is analyzed. There exists, however, no overriding methodology within
which paleobotanical remains are sampled and analyzed, largely due to the vagaries
of preservation and the variation among assemblages.

The Contexts of Preservation

While macrobotanical remains offer valuable insights into past cultural
adaptations to the floral environment, their presence within archaeological contexts
is not without bias.

Chief amongst the potential biases to the record is the

decomposition of plant parts due to a number of factors, including soil texture and
pH, activities of soil fauna, microfauna and fungi, climatic conditions, and the type
of plant tissue deposited. Decomposition may be slowed or halted by two extremes
of moisture: deposition in an anerobic context such as a water saturated sediment,
or in extremely dry or dessicated contexts. Carbonization, the reduction of plant
tissues to elemental carbon, or significant charring of the tissues, will also slow or
halt decomposition (Dimbleby 1967:93-103, Hally 1981:723-727). The charring or
total carbonization of plant tissues is the factor responsible for the bulk of preserved
macrobotanical remains within the Great Lakes region since neither of the two
extreme contexts, anerobic or dessicated, are prevalent on open-air archaeological
sites.
The process of carbonization itself is a source of bias in any assemblage of
paleobotanical remains, as some plant parts may become totally combusted and
reduced to ash. Thus, differential preservation of plant structures must be recognized
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as contributing to the nature of the recovered assemblage. For example, leaves and
stems seldom survive carbonization, while more dense structures ranging from
nutshell to fleshy organs such as roots or fruits and seeds preserve only when not
totally combusted.

Surviving remains, then, are those in which the process of

combustion has not been completed (Asch, Ford and Asch 1972:14).
In a review of the subsistence strategy employed at the Middle Woodland
Scovill site, Munson, Parmalee and Yamell (1971:426-427), divide plant remains into
three categories of "preservability."

Those with the best chance of surviving

carbonization are inedible, dense portions such as nutshell, squash/gourd rind, fruit
stones and maize cobs. These are direct byproducts of food preparation and are thus
likely to be discarded and accidently deposited in a context in which they are subject
to carbonization. A second categoiy of remains includes less dense materials that are
usually totally consumed. This would include seeds, nutmeats and small fruits. Their
presence in archaeological deposits may be the result of accidents during preparation,
for they would not be expected to occur in quantity unless a major loss or accident
took place during processing. The third category includes fleshy organs with a high
water content, such as roots, tubers, greens and pulpy fruits. Since most of these
organs are wholly edible, again their presence is usually the result of accidental
carbonization.
Given the above considerations regarding the preservation of plant tissues, only
carbonized remains will be considered in the analysis of the Schwerdt assemblage.
While there are numerous examples of non-carbonized remains from virtually every
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feature, primarily small wildflower and weed seeds, their presence in archaeological
context has been taken to be the result of relatively recent introduction. Seed rain and
the incorportation of fresh seeds into cultural features by the activities of burrowing
rodents are the most plausable means by which these specimens became incorporated
into the site assemblage.

The Value of Paleoethnobotany

The preceding discussion has centered on the physical processes and remains
that shape and comprise the archaeobotanical record.

The goal of this thesis,

however, is to go beyond the listing of material remains and address their cultural
implications in terms of the behaviors and adaptations they represent. Any attempt
at portraying archaeological materials in terms of their anthropological significance
must move beyond the classification, description and presentation of empirical facts
(the material record) and begin to address the systematics and dynamics of the cultural
entity. Taylor (1948:114) urges that, "the empirical facts which have been produced
by the archaeologist’s spade and the affinities between them must be understood in
a ‘cultural sense’ and combined into a cultural context." This is recognition that the
value of archaeological collections lies not in the material remains themselves, but
rather in the relationships between classes of archaeologically-derived data on a scale
from artifacts to settlement systems.
Binford (1962) and the "New Archaeology" strove to seek explanations for
cultural change within the relationships represented by material remains and found
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that explanation was possible, but only when the nature of the record was viewed
within its cultural, environmental and economic context.

Later, Binford (1980)

recognized the need for understanding the processes that led to the formation of the
archaeological record, transforming the dynamics of cultural activity into an
essentially static collection of materials.
Ethnographic, ethnoarchaeological and ethnobotanical information may all be
utilized in order that suitable contexts be recreated within which to place the
archaeologically-derived material information. In this manner, it is possible to gain
insights into the totality of the cultural system responsible for their deposition that
may not be immediately apparent from the material remains themselves.

In this

study, ethnographic and ethnobotanical accounts will be used to supply contextual
information within which the macrobotanical remains may be better understood and
appreciated.
Prior to the presentation of these data, it will be necessary to explain the
procedures employed in collecting this assemblage, as well as those methods used in
the identification and analysis of the plant remains in the laboratory.

Field Procedures

When addressing the nature of archaeological collections, the means by which
they were obtained is as germaine to their interpretation as are the material remains
themselves, as the excavation strategy will by and large determine the types of
materials the archaeologist recovers.

At Schwerdt, both random placement of
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excavation units and judgement sampling were utilized in order that a representative
sample of site data could be obtained. With the completion of excavations in 1979,
483m2 of the site had been opened, resulting in a 3.7% sample of the estimated site
area. Fifty-five excavation units, two meters on a side, 78 lx l m units, and a 5x20m
block were hand excavated to the point of encountering culturally sterile subsoil. All
of the excavated soil from the test squares was passed through a 6.4mm screen in
order that any materials present could be separated from the soil matrix and recovered
by excavators. In addition, fill from a number of pit features was sifted through even
finer mesh (3.2mm) hardware cloth in order to increase data recovery. The screening
of archaeological sediment resulted in the recovery of the bulk of cultural remains
from the site, including ceramic sherds, lithic artifacts and debitage, and large bone
fragments. A small number of plant remains, primarily fragments of incompletely
combusted logs, were also recovered from the screens.
The excavation strategy also led to the delineation of 46 cultural features and
an extensive midden, the latter effectively sealed beneath a layer of culturally sterile
aeolian sand deposited for a distance of 125m along the riverbank. Both of these
contexts represent in situ cultural deposits and therefore were subjected to careful
examination during the course of excavation.
In the case of the pit features, each was fully exposed in plan view by shovel
scraping and hand troweling.

All features were then measured, drawn and

photographed prior to further excavation.

After the feature was recorded in this

manner, it was bisected along the longer axis and an entire half of the pit excavated
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as a unit, leaving intact a profile of the remaining half. Following the removal of the
fill and sifting of same through either 6.4mm or 3.2mm mesh, the feature profile was
measured, drawn and photographed so as to make observations regarding the
depositional history of the feature. In this manner it has been possible to recognize
fuel zones, redeposited fill zones and layers of sterile fill which, together with feature
contents, permit a typological and functional categorization of the feature population
on the site. This information will be summarized in the following chapter.
At this point in the excavation process, a specialized sampling strategy was
implemented to retreive small-scale remains from feature contexts, items too small to
be recovered by conventional dry screening of the feature fill. Following Struever
(1968), soil samples of known volume were collected from all features and subjected
to the tub agitation procedure intended to separate the soil matrix from any floral,
faunal and cultural remains. Fill was collected from observed zones within each pit
and poured into screen-bottomed wash tubs fitted with a 1.6mm mesh, as the tub was
hand agitated while partially submerged in water; in this instance, the Kalamazoo
River or at the W.M.U. archaeology laboratory.
During water separation, small, light material is collected with the aid of a fine
mesh, hand-held net as it rises toward the surface. Heavier residues sink and come
to rest on the screen, being recovered as the tub is emptied in preparation for the next
sample. In this manner, a soil sample results in a light and a heavy fraction, each of
which will be comprised of different types of material. The light fraction typically
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contains wood charcoal, seeds and other bouyant objects, while the heavy fraction is
comprised of non-bouyant bone, ceramic sherds and other materials.
When experimentally tested, the tub agitation method of processing flotation
samples has been found to have a recovery rate of over 90% when a known quantity
of very small poppy seeds was introduced into a soil sample (Wagner 1988:24). The
collection and processing of flotation samples has great data recovery potential where
the archaeological strategy is geared toward the identification and examination of
subsistence behaviors as they are represented by small-scale floral and faunal remains.
And the tub agitation method of flotation sampling is especially efficient in terms of
its low cost of implementation and set up, as well as in terms of its labor inputs.
Utilizing the aforementioned procedure, 167 samples totaling 2,534 liters of
feature fill were processed from the Schwerdt site.

This quantity reflects the

collection of very large samples from the first few features to be encountered during
the 1977 season. The large samples were taken as "insurance" against the possibility
that additional pit features would not be observed on the site. Entire zones were
removed as flotation samples to ensure adequate data recovery.

As excavators

excavated many more pits during 1977 and again in 1979, the volume of flotation
samples was reduced to more manageable proportions. Rather than extract an entire
zone, samples were drawn from a column extending from the plane of origin through
each soil zone until the base of the feature was encountered.
In addition to the feature samples, 151 liters of sediment from the midden was
collected and processed from a number of randomly selected loci accross the site,
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providing a second context from which the paleoethnobotanical sample was derived.
The quality of midden samples in terms o f the preservation of plant remains,
however, is less than that noted for feature contexts. This is due primarily to the
unprotected depositional situation afforded plant materials that were simply discarded
on the surface during occupation of the site.
Metrical data on the features, as well as the sample volumes are presented
Appendix A.

Analytic Methods

After the collected light and heavy fractions had dried, the contents were
carefully sorted for identification and quantification. In the case of the plant remains,
the sorting involved the separation of vast amounts of carbonized wood from the other
categories of charcoal. The latter consist of seeds, tubers, nutshell and any other
preserved plant structures.

Following a gross morphological sorting, a finer

examination of each class of material was undertaken with the goal of identifying the
material to the generic level of taxonomic affiliation.
Identifications were made with the aid of a Wolfe Model UZT-10C stereoscope
capable of 7x-90x magnification. Each specimen was examined for morphological
clues as to its identity and compared to a type set of plant tissues, including both fresh
and archaeologically-derived specimens in the Archaeology Laboratory at W.M.U.
A number of dichotomous keys and plant manuals (Batson 1975; Martin and Barkley
1961; Montgomery 1977; Preston 1989; UIUC 1960; USDA 1974) were also
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consulted in this process as they can considerably reduce the number of potential taxa
to be considered.
The systematic collection and processing of flotation samples from the
Schwerdt site, representing one of the first uses of this technique in Michigan, will
allow for comparative statements regarding both inter- and intrasite variability in the
types and quantities of plant remains to be generated. These observations may then
be integrated into the formulation of a model of subsistence-settlement behavior
during the Berrien Phase in southwest Michigan.
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CHAPTER III

THE SCHWERDT FEATURES

Given that the majority of subsistence remains recovered at Schwerdt, both
faunal and botanical, were recovered from feature contexts, a review of Feature
morphology and inferred funtion is a necessary component of the paleoethnobotanical
analysis. What emerges from the classification of features is that a single class of
facility, here defined as the roasting pit, dominates the Schwerdt feature population.
Out of a total of 46 features, 40 have been defined as pits and of these, 35 are
roasting facilities. The remaining features consists of isolated post molds and rock
concentrations. The latter probably represent the remains of shallow surface hearths
formerly lined with rock as a means of heat retention. Table 1 provides a breakdown
of features along typological lines.
As a class, the roasting pits show considerable variation in size and estimated
volume, although all are basin-shaped and contain remarkably similar remains. Pit
volumes range between 0.19-1.16m3 with a mean value of 0.63 + 0 .27m3. Metrical
data, including grid location, estimated volume and flotation sample volume for the
roasting facilities are summarized in Appendix A.

All of the roasting pits are

characterized by distinct zones or depositional units that offer insights into their usage
and subsequent function after serving their intended purpose.

25
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Table 1
Schwerdt Feature Types

Feature

Classification

1
2
3
4
5
6
7
8
9
10
11
13
14
15
16
17
18
19
20
21
22
23-A
23-B
24-A
24-B
25
26
27
28
29
30
31

roaster
pit
pit
surface hearth
roaster
roaster
roaster
roaster
roaster
postmold
roaster
roaster
roaster
roaster
roaster
roaster
roaster
postmold
postmold
roaster
roaster
roaster
roaster
roaster
roaster
postmold
roaster
roaster
postmold
roaster
roaster
roaster

Reuse
no
no
no
no
no
no
yes
no
no
~
no
yes
no
no
no
no
no
—
—
no
no
yes
no
no
no
—
no
no
—
yes
no
no
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Table 1—Continued

Feature

32
34
35
36
37
38
39
40
41
42
43
44
45
46

Classification

Reuse

pit
roaster
roaster
roaster
pit
roaster
roaster
pit
roaster
roaster
roaster
roaster
roaster
roaster

no
yes
no
no
no
no
yes
no
yes
no
yes
no
yes
no

The uppermost soil unit (zone A) is characteristically one of redeposited fill
and refuse, attesting to the final function of these features as convenient repositories
for camp trash. These upper fill units have produced varying amounts of cultural
materials and subsistence remains. Below this redeposited zone are concentrations of
oxidized and/or fused sands resulting from the intense heat generated by in situ
burning. These fused sands primarily occur along the pit walls, although in some
instances a well formed lens of oxidized sand was encountered. Forming the basal
fill unit was a black, charcoal-rich deposit which defines the primary fuel zone of the
roasting facility. Within this unit were found incompletely combusted log fragments
and bark left over from their'burning during the initial use of the facility. This zone
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is usually devoid of cultural materials, but it is the the basal fuel zone that has
produced a wealth of paleobotanical data. Oxidized sands may also occur beneath the
basal fuel zone in a thin lens conforming to the pit floor.
While the function of these pits as roasting facilities has been accepted for
some time, the question of what food was being processed has only recently been
answered with the completion of analysis of the flotation samples. The flotation data
strongly suggest that the primary function of these features was the processing of
aquatic tubers of Nelumbo lutea (American lotus), which represents a significant
resource to be exploited along with the spring sturgeon run (Walz in press).
Nine of the roasting pits exhibit a re-use zone characterized by deposits of
wood charcoal or ash near the top of the feature. This re-use of processing facilities
is suggestive of site revisitation over several seasons, but may also be the result of
repetitive processing activities during a single occupation. Additional support for
these interpretations may be drawn from the intersection and intrusion of several
features, indicative of a time lapse between pit use (Cremin 1980: 286-287; Cremin
1987: 8-9). While there is reason to believe that the site was indeed revisited, the
tightness of the radiocarbon ages (A.D. 1420 and 1422) would suggest that this locale
was not utilized over a long time period, but instead was abandoned after several
seasonal visits.
Representative roasting pit profiles are illustrated in Figures 6 and 7.
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Analogous Features on Other Upper Mississippian Sites

In addition to Schwerdt, several other excavated Upper Mississippian sites,
both within the Lower Kalamazoo drainage and beyond, have produced features
analogous to the Schwerdt roasting facilities. The discovery of such features and,
where possible, analysis of their contents provide much needed comparative data by
which the dynamics and component parts of the late prehistoric Berrien Phase
subsistence-settlement system may be understood.

Within the Lower Kalamazoo

drainage, five sites in addition to Schwerdt were revealed to have Upper Mississippian
components. The locations of these sites in or near the main river trench suggest
similar economic pursuits.
The best understood of these sites is Elam (20AE195), located upstream from
Schwerdt and just below the present-day dam on Lake Allegan (Figures 1 and 2).
This multicomponent site was occupied intermittently from the Early Woodland
Period through the late prehistoric/protohistoric period. Radiocarbon ages for features
assigned to the Upper Mississippian occupations are summarized in Table 2.
Parachini (1981) has completed an analysis of the macrobotanical remains from
21 features at Elam dating to the Upper Mississippian occupations of the site and
describes four feature types. One of these, Type A, represented by nine excavated
examples, conforms to the above described Schwerdt roasting facilities.

As at

Schwerdt, these Type A features reveal distinct fill units, a basal fuel zone and
varying amounts of cultural material.

A second type, Type C, consisting of five

excavated examples, shares with Type A the black, charcoal-rich fuel zone, but
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SITE

SO U R C E

R A D IO CA RB O N DATES
(A.D.)
(uncorrected)

CALIBRA TED A G ES
(Stuiver and R eim er 1986)

Schwerdt

Crem in (1980)

1450+120 (UGa-1726)

1422

Schwerdt

Crem in (1980)

1445 + 70 (UGa-1725)

1420

Elam

G arland (pers. comm.)

1580+60 (Beta-16600)

1487

Elam

G arland (pers. comm.)

1550+60 (Beta-16599)

1450

Elam

G arland (pers. comm.)

1480±70 (Beta-27969)

1432

Elam

G arland (pers. comm.)

1450+ 60 (Beta-16601

1422

Elam

G arland (pers. comm.)

1340±70 (Beta-27971)

1321,1367,1388

Elam

G arland (pers. comm.)

1265 + 85 (UGa-2631)

1282

Elam

G arland (pers. comm.)

1120+60 (Beta-27970)

1215
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SITE

SO U RC E

R A D IO C A R BO N DATES
(A.D.)
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Allegan D am

Spero (1979)

1310+.100 (C rane &
Griffin)

1300,1373,1380

Allegan D am

Spero (1979)

12/0+.100 (C rane &
Griffin)

1277

Allegan D am

Spero (1979)

1215 + 60 (UGa-2629)

1277

G riesm er

Faulkner (1972)

1530+.130 (IU-130)

1443

G riesm er

Faulkner (1972)

1520+.130 (IU-129)

1441

Moccasin
Bluff

B ettarel and Smith (1973)

1640±100 (M-1935)

1529,1556,1634

Moccasin
Bluff

B ettarel and Smith (1973)

1590.+100 (M-1936)

1490

CALIBRA TED A GES
(Stuiver and R eim er 1986)
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Further reproduction

20BE411

Crem in (1990)

1740 + 50 (Beta-37616)

1662

20BE405

Cremin (1990)

1640+70 (Beta-37617)

1529,1556,1634

20BE410

Crem in (1990)

1640+50 (Beta-43052)

1529,1556,1634

20BE410

Crem in et al. (1991)

1600+60 (Beta-37615)

1494,1502,1506,1605

prohibited
without p e r m issio n .
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generally lacks a redeposited fill zone.

These features have been interpreted as

disturbed or truncated Type A pits. Both Type A and Type C features at Elam have
produced the remains of carbonized tuber fragments (Parachini 1981:26-34). Thus,
of 21 Upper Mississippian features included in Parachini’s analysis, 14 may be
described as roasting facilities nearly identical in form and proposed function to those
excavated at Schwerdt.
A second Lower Kalamazoo site, Allegan Dam (20AE56), occupies the north
bank across the river and just downstream from Elam (Figures 1 and 2).

Three

radiocarbon dates (Table 2) place the occupation of this site within the 13th Century.
In an analysis of the excavated features, Spero (1979) describes five features as "deep
storage pits," characterized by round bottoms, converging or in-sloping walls and
evidence of in situ burning.

This apparent burning and "greasy" black fill are

described as the characteristic attributes of this proposed feature type. Also noted
were consolidated or burned sand lining the pit walls (Spero 1979:16-17). I would
suggest that these features represent not storage pits, but instead are food processing
facilities. One would not expect to find evidence of in situ burning, in the form of
a charcoal-rich basal fill unit, at the bottom of a storage facility as this would
presumably affect any perishable or consumable items stored within. The descriptions
given for these features point to their use as processing facilities rather than as storage
facilities, although they may have functioned somewhat differently than the roasting
pits noted at Elam and Schwerdt.
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A third site in the Lower Kalamazoo Drainage with an excavated Upper
Mississippian component is the Hacklander site (20AE78) (Figures 1 and 2). Also
multicomponent, Hacklander was found to contain a small number of Moccasin Bluff
like ceramics, pointing to a limited Berrien Phase occupation at the site. A single
large, deep pit was encountered during the excavations that would fit the roasting pit
definition (Elizabeth Garland, personal communication, 1991).
Two other sites with Upper Mississippian components, Calkins Bridge and
Nordoff are not well enough understood at this time to be included in this analysis.
Taken together, these four sites for which we have adequate information, point to the
occupation of the Lower Kalamazoo River Valley on a seasonal basis by Upper
Mississippian groups. The ramifications and implications of these occupations will
be further explored later in this thesis in an attempt to provide a model of Berrien
Phase subsistence-settlement behavior.

Regional Distribution of Roasting Facilities

In addition to those Upper Mississippian components noted above, several sites
in southwest Michigan and northwest Indiana also exhibit roasting facilities among
their feature populations. These sites, including Moccasin Bluff on the St. Joseph
River, the Huber Phase Griesmer and Rader sites in the Kankakee drainage, and
several recently excavated sites on the Galien River, are shown in Figure 1.
Radiocarbon ages are summarized in Table 2.
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The Moccasin Bluff site occupies a terrace above the St. Joseph River just
north of present-day Buchanan, Michigan at a point where the northward flowing
river is broad and shallow with a rocky bottom (Figure 1). Excavations at Moccasin
Bluff conducted by the University of Michigan revealed numerous pit features, and
excavators were further impressed with their density within the limited portions of the
site under investigation. They were often found to intersect one another and exhibit
distinct clustering, often forming groups of like features suggestive of well defined
activity areas across the site (Bettarel and Smith 1973).
Of the several types of features found at Moccasin Bluff, those described as
fire pits bear the greatest similarity to Schwerdt roasting facilities. Numbering 17
excavated examples, these pits are basin-shaped and underlain by lenses of oxidized
sand evidencing in situ burning.

There is, however, no mention of internal

depositional units such as a basal fuel zone.

Some of these pits, however, were

utilized as trash pits following their initial function (Bettarel and Smith 1973:26-28).
Along the Lower Galien River in the extreme southwest corner of Michigan
(Figure 1), several recently excavated sites (20BE405, 20BE410, and 20BE411) have
also produced pits identical to roasting facilities. These sites are located adjacent to
the expansive aquatic and riparian habitats flanking the river, affording their
inhabitants easy access to the multitude of resources to be found there. Out of a total
of twenty-five excavated features, 17 are identified as roasting pits. Importantly,
analysis of flotation samples from two of these pits on one site has revealed the
presence of fragments of Nelumbo tubers within the basal fill unit, further attesting
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to their utilization in the manner noted for facilities at the Lower Kalamazoo sites
(Cremin 1990; Walz 1990).
The final two Upper Mississippian sites featuring these roasting facilities are
found in the Kankakee lowlands of northwest Indiana, in present-day Lake County
(Figure 1).

The Huber Phase Rader site, located in the southeast corner of the

county, and the Griesmer site, located in the southwest comer, both point to the
importance of aquatic resources in the Upper Mississippian subsistence regime. At
Rader, salvage excavations revealed 11 subsurface features, all basin-shaped in cross
section with a basal fuel zone underlain by oxidized sand. One of these pits produced
the remains of an aquatic tuber identified as Nvmpahea tuberosa (white water lily)
(Faulkner 1964). At Griesmer, 77 features were excavated, with 76 of these being
classified as pits. The most common pit type (n=49) has been described as a deep
roasting pit conforming to the type described above.

Six of these pits produced

Nvmphaea tuberosa tubers (Faulkner 1972).
The above summary of Upper Mississippian sites in the region of the eastern
Lake Michigan littoral reveals that a single feature type, the roasting facility, has a
wide distribution among the Berrien Phase sites in southwest Michigan and the Huber
Phase sites represented by Griesmer and Rader. Characterized by uniformity in their
basin shape, presence of basal fuel zones indicative of in situ burning, common
occurrence of aquatic tubers, and their subsequent in-filling with camp refuse, these
features may be taken as evidence of specific economic pursuits shared amongst the
residents of these various sites. The significance of these observed similarities in
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terms of a regional subsistence-settlement system will be expanded further, but first
I will present the results of the Schwerdt macrobotanical analysis as an example of
a warm season Berrien Phase plant exploitation strategy.
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CHAPTER IV

PRESENTATION OF THE SCHWERDT MACROBOTANICAL DATA

Each class of carbonized macrobotanical remains recovered from the Schwerdt
roasting pits and midden deposit has been separately analyzed and interpreted, and the
distribution of these remains will be summarized and presented in this chapter. Given
the small size of the Schwerdt macrobotanical sample, consisting of 3,393 fragments
of non-wood charcoal weighing 55. lg, the measures of quantification used, ubiquity
and relative abundance, are well-suited to dealing with this assemblage. In addition
to the non-wood charcoal, over 3,400g of wood charcoal were recovered by flotation
from the 2,034 liters of fill collected from 35 roasting pits. This quantity of material
represents only those remains recovered in the subsample of flotation residues that
were examined in the laboratory following riffle sampling to reduce their volume, and
would be significantly increased with the addition of those flotation samples that
remain unanalyzed, as well as the large amounts of wood charcoal recovered from the
screens.
Ubiquity, or percentage frequency, focuses on the number of samples in which
a given taxon occurs out of the total number of samples collected. In the case of
Schwerdt, the roasting pit is taken as the unit of comparison. This measure allows
for each category of data to be ranked independently of all others and further reduces
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the importance of absolute counts of any taxon. Thus, if a given taxon occurs in two
out of 10 samples, it is given a ubiquity rating of 0.20 regardless of the number of
specimens found in each of those two samples. Ubiquity does not, however, allow
for statements regarding the absolute importance of each taxon, but may be utilized
to gain an appreciation of the relative importance of a given taxon (Pearsall 1989:214217; Popper 1988:60-61).
The second measure employed, abundance, or relative frequency, simply
calculates the percentage of each taxon based on the total number of specimens in the
sample. This measure is used only for the carbonized seeds, as this category of data
is composed of several distinct taxa.
In addition to the quantification of the macrobotanical remains, the introduction
of ethnographic and ethnobotanical accounts of native plant use among aboriginal
groups of the Upper Great Lakes will supply a necessary contextual framework within
which to place the Schwerdt plant assemblage. It should be noted, however, that
these sources only supply observed examples of the exploitation of the floral
environment, and may in fact differ from prehistoric human-plant relationships. Be
that as it may, ethnographic analogy provides the only means by which to
contextualize this archaeologically-derived assemblage.
Given that the vast majority of subsurface features at Schwerdt consists
primarily of roasting facilities, with the remaining features representing isolated post
molds, amorphous pits of unknown function, and an associated surface hearth, I will
limit analysis and presentation of the macrobotanical remains to those data derived
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from roasting pits. This decision is predicated on the basis of two considerations:
first, these pits represent similar processing activities undertaken during the
occupation(s) of the site; and second, these pits offer the best contexts for the
deposition and subsequent preservation of macrobotanical remains. In addition to the
roasting pit data, taxa recovered from the midden samples will be included in the
discussion of those taxa represented in the roasting facilities.

Although these

depositional situations represent very different preservational contexts, I have chosen
to integrate these data sets in the discussion simply because of the extremely small
size of the midden sample which consists of 11 carbonized seeds and a small quantity
of other remains.

Seeds

A total of 106 carbonized seeds representing 22 taxa were recovered from the
Schwerdt roasting facilities and an additional 11 seeds representing five taxa were
found in midden samples.

Quantification and distributional information on these

specimens are shown in Appendices B and C. As noted earlier in this thesis, only
carbonized seeds are included in this analysis, as the probability that non-carbonized
specimens represent modem contaminants can be neither overlooked nor controlled
for. Given the small number of carbonized seeds in the assemblage, caution must be
used in interpreting their presence within cultural contexts. While human utilization
of several species is highly likely, given ethnographic and ethnobotanical accounts,
accidental inclusion or seed rain cannot be easily dismissed as a means by which these

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

specimens became incorporated in the archaeological record. Several of the more
economically important and well-represented taxa are briefly summarized below,
together with information on season of availability and any recorded uses among
Indians of the Upper Great Lakes region.

Rubus spp.

A total of 53 carbonized seeds recovered from the roasting pits have been
identified as belonging to the genus Rubus which includes a number of species of
raspberries and blackberries. An additional five specimens were recovered from the
midden samples.

The Rubus specimens represent 50% of the carbonized seeds

recovered from the roasting pits and 45% of those found in the midden, and have
ubiquity or occurrence frequencies of 31.4% and 12.1%, respectively. These tasty
fruits ripen from July to September and favor edge or disturbed habitats (USDA
1974). The latter can be expected in and around campsites. Yarnell describes the
raspberries and blackberries as summer resources amongst Great Lakes inhabitants,
while also noting that the fruits could be dried for later consumption (Yarnell
1964:58-59). Smith notes the use of both by the Potawatomi as a food source, and
he also mentions red raspberry roots as a medicinal eye wash (Smith 1933:79, 108109). This resource could have been easily procured by the site’s inhabitants in the
immediate environs of 20AE127.
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Comus florida

Thirteen carbonized nutlets of Comus florida (flowering dogwood) were
recovered from six roasting facilities, representing 12.3 % of the total seed assemblage
and having a ubiquity value of 17%. Three additional specimens were recovered
from the midden. Flowering dogwood is a common understory species in the forests
of southwest Michigan and produces a fairly large stone surrounded by a fleshy berry
which ripens in October and is dispersed through November (USDA 1974).
Ethnographic use of Comus altemifolia and Comus canadensis (alternate leaved
dogwood and bunchberry) are reported for the Potawatomi but no use for Comus
florida is recorded (Smith 1933:54, 98). Natural dispersion of the dogwood fruits
followed by accidental inclusion in the archaeological record is possible; for the dense
structure of the stone could have enhanced its preservation following carbonization.

Crm egm . s b il

Two carbonized seeds belonging to the genus Crataegus were recovered from
two different features, Features 5 and 7. Generally small, shrubby understory trees,
the hawthomes are comprised of many species, but taxonomic differentiation is
difficult. Several of the hawthomes are native to the Great Lakes area. Fruits are
small, round pomes containing 2-5 seeds that ripen in the autumn and may remain on
the trees for several months, providing winter forage for a number of animal species
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(Preston 1989:257-258; USDA 1974:356-360). Smith reports the use of the fruits by
the Potawatomi as a food source (1933:107).

Smilax spp.

Three seeds identified as belonging to the genus Smilax were recovered from
Feature 5 and a single seed was found in Feature 23-A. The seeds most likely are
those of Smilax hispida (greenbriar), a thorny climbing vine found in wet to mesic
woods.

Prunus sp.

A single cherry stone was recovered from Feature 7. Several species of cherry
are native to the area, including Prunus serotina (black cherry) and Prunus virginiana
(chokecherry).

Fruits ripen from late summer to early autumn.

Aboriginal uses

include medicinal preparations of the bark to treat a variety of ailments and the
consumption of the summer ripening fruits (Smith 1933:77; Yarnell 1964:158).

Helianthus annuus

A single carbonized sunflower seed was recovered from Feature 46, and a
second Helianthus seed was recovered from the midden. The sunflower has a long
history of use among native populations in eastern North America and is known from
a number of archaeological sites. The sunflower is an annual characterized by a
rough, tall stem that may reach 3m in height. Flowers are borne on heads composed
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of both disk and ray florets characteristic of members of the Compositae, and appear
during the late summer (UIUC 1960:193).
While there is archaeological evidence of Helianthus in eastern North America
from at least 7000 B .P., the species is a native of the western portion of the
continent.

The introduction of sunflower into the East has been postulated to

represent this plant’s adapting to human-altered environments and thus becoming a
"camp follower," taking hold especially in recently disturbed habitats (Rindos
1984:96-97).
Despite its western origins, the sunflower has been ascribed to the "Eastern
Agricultural Complex," which includes several weedy plant species that show
morphological changes resulting from human manipulation through time, namely
increasing seed size.

This increase in seed size is a common trait amongst

domesticated species, and is felt to be an artifact of human selection for a larger
harvestable unit.
Helianthus achenes do exhibit increasing length over time based on numerous
archaeological observations, and a minimum or "baseline" length of 7mm has been
proposed to differentiate domesticated Helianthus from wild or not fully domesticated
varieties. This length appears to have been initially reached around 2850 B.P. (at the
Higgs site in eastern Tennessee), but the trajectory of increase in achene lengths under
human selection would suggest that transitional forms may have reached a length of
7mm by 3500 B.P. (Smith 1987:14-24).
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The Schwerdt seeds, missing the outer covering or seed coat, are just less than
5mm in length. Examination of several modem sunflower seeds of the small "oil
seed" variety of Helianthus annuus indicates that complete achenes are typically on
the order of 2-3mm longer than the seed. Using this as a guide, it may be possible
to infer the length of the complete achene of the Schwerdt specimens at or slightly
greater than the minimum length accepted for domesticated forms. Some caution is
necessary, however, in accepting or rejecting cultigen status for the Schwerdt
specimens: first, sunflower achenes exhibit considerable variation in length, even
among specimens from a single disk or head and, secondly, the sample, comprised
of but two specimens, is not statistically adequate for making such interpretations
regarding their status as domesticated vs. wild (Cowan 1985:207-208).

Vactinium sp.

A single carbonized seed of Vaccinium was recovered from Feature 43. This
genus includes both the highbush and lowbush varieties of blueberry which form
dense patches on sandy, disturbed or rocky areas in addition to forming thickets in
swampy habitats (Courtenay and Zimmerman 1972:77).

Blueberries formed an

important component of the available summer fruits for residents of the Upper Great
Lakes and were consumed fresh or dried for later consumption (Smith 1933:99;
Yarnell 1964:60).
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A single carbonized grape pip was recovered from the midden. Wild grapes
are commonly found along streambanks, in thickets and in areas of rich alluvial soils.
Fruits ripen in late summer to early autumn and are sweeter after frosts have broken
down some of the sugars. Aboriginal use includes consumption of both fresh and
dried fruits for food and also use for medicinal purposes (Yarnell 1964:65).
The above noted taxa represented by their carbonized seeds provide a partial
glimpse of the composition of the floral environment of the Lower Kalamazoo River
Valley during the early fifteenth century and plant use by those occupying the location
under study. In and of themselves, however, these specimens do not provide much
assistance in understanding the nature of Berrien Phase subsistence-settlement as
reflected at this site.

Tubers

Nelumbo lutea

A total of 161 fragments weighing 23.57g were identified as pieces of tuber
from the aquatic plant Nelumbo lutea (American lotus). This plant, resembling the
more common water lily, was formerly available in the marshy habitats bordering the
Lower Kalamazoo River.

Nelumbo tubers occur in 14 (40%) of the roasting

facilities, and an additional fragment was recovered from Feature 40, an unclassified
pit. The distribution of tuber fragments is shown in Table 3. The American lotus
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Table 3
Distribution of Nelumbo Tubers in Schwerdt Features

Feature

Count

Weight

Co-Occur
with Sturgeon

5

15

0.4g

yes

6

2

O.lg

no

7

6

0.5g

yes

. 9

2

O.lg

yes

21

11

11 -12g

yes

23-B

3

0.25g

yes

26

17

l-7g

yes

30

6

1.9g

yes

38

3

0.35g

yes

39

1

0.15g

yes

40*

1

0.05g

yes

41

65

4.45g

yes

42

3

0.45g

no

43

21

1.9g

yes

45

5

0.15g

no

Unclassified pit
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rootstock forms tuberous growths during the spring and again during the autumn as
starch storage organs. These starch reserves are then utilized by the plant during
flowering and overwintering.
Both the aquatic tubers and the large nutlets of Nelumbo are well documented
ethnographically as wild food resources in the Great Lakes region. The tubers are
available in the spring and autumn and the seeds during the late summer and early fall
(Harvard 1895; Smith 1933; Yarnell 1964:50).

The tubers appear to have been

prepared in several fashions. Harvard (1895:102) describes them being "baked,"
presumably in some form of earth oven or roasting facility. Smith (1933:105-106)
describes the preparation of lotus tubers by drying slices cut from the tuber on a cord
suspended over an open fire. In this manner the tubers are suitable for storage and
later consumption, perhaps during the winter months if they were collected in the
autumn.
In the late 17th century, Dillette and La Salle reported on the methods utilized
in processing tubers among the Iliniwek who inhabited the prairie country to the south
and west of Lake Michigan. They describe the use of heated stones as a means of
cooking the tubers in large pits, an activity apparently undertaken by several
households simultaneously (Brown 1961:28-29). This latter method differs in the use
of heated stones from any of the previously mentioned Berrien or Huber Phase sites
along the eastern Lake Michigan littoral. The lack of significant quantities of fire
cracked rock in the Schwerdt roasting facilities, whose primary function was the
processing of Nelumbo tubers, may be explained by the location of the site in an area

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

of sandy soils where suitable stones may have been scarce. Parachini (1980:47-56)
also adopts this reasoning as a means of explaining the observed differences between
ethnohistoric accounts and the lack of FCR in roasting facilities at the nearby Elam
site.
Clearly, the Nelumbo tubers represent a significant subsistence resource
exploited by the occupants of the Schwerdt site.

Furthermore, the ethnographic

accounts of Great Lakes aboriginal populations attest to the importance of roots and
tubers in the diet. That differences exist in preparation techniques are outweighed,
I feel, by the apparent wide distribution of such remains among late prehistoric sites.

Nuts

Nut remains are extremely rare at the Schwerdt site.

Four genera of nut

bearing trees are represented by the carbonized remains of nutshell and nutmeats.
One of these, Fagus grandifolia (American beech) was recovered from Feature 2, a
partial pit discovered eroding out of the riverbank. This feature was not subjected to
flotation sampling and the beech nut was hand collected during the process of
recording this feature. The American beech is a common hardwood in the mixed
mesic forests of southwest Michigan, often the dominant or co-dominant tree along
with maple (Acer spp.). Smith (1933:58,100) reports the use of beech nuts as a food
source by the Potawatomi as well as the use of leaves and bark in medicinal
preparations.
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Shell fragments of Corvlus americana (hazel nut) and Juglans spp. were
recovered from Feature 5. Two species of walnut are native to the area, Juglans
cinera (butternut) and Juglans nigra (black walnut). Each produces a nut mast during
the early autumn (USDA 1974:454-459). Smith (1933:103) reports the harvest of
butternut as a winter food source among the Potawatomi.
The hazel is a small shrubby tree that favors open or edge habitats in xeric
oak forests that were interspersed with mesic beech-maple climax communities in this
region (Braun 1950:185). Hazel nuts ripen during the late summer and early autumn
and are therefore available prior to the ripening of most other nut crops (Asch, Ford
and Asch 1972:9; USDA 1974:343-345). Aboriginal use of the hazel is reported for
the Potawatomi as a winter resource (Smith 1933:97), and other populations of the
Upper Great Lakes are also noted to have made use of this resource (Yarnell
1964:63).
In addition to the above nuts, acorn fOuercus spp.) fragments were recovered
from 12 Schwerdt roasting facilities. Aboriginal use of acorns is well documented
among Great Lakes populations, with several species being native to the area and
producing masts during the autumn. Prior to the consumption of the acorn meats,
however, significant processing is required to rid the meat of its tannic acid content.
This is accomplished through the leaching of this unwanted and unpalatable
component with water and wood ash to produce a mild lye solution (Smith 1933:100;
Yarnell 1964:69-70).
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The low frequency of occurrence combined with the small quantities of nut
remains argue against the exploitation of nut crops by the inhabitants of the Schwerdt
site. The primary reason for this absence of exploitation, I would suggest, reflects
on seasonality of occupation; Schwerdt was not occupied during the autumn nut
collecting season. The presence of these taxa is most likely the result of accidental
or inadvertent carbonization, perhaps of nuts lying in the forest floor litter or nuts that
were still attached to branches collected and brought to the site for use as fuel. This
latter situation is especially relevant for the acorns, as oak was the predominant
sources of fuel utilized in the roasting pits.

Other Remains

In addition to the above described taxa, several other categories of remains
deserve brief mention. Generally these include accidentally carbonized or non-food
remains that became incorporated into cultural context. Carbonized tree buds were
recovered from 13 features at Schwerdt.

Given the carbonization process and

subsequent post-depositional conditions, these buds could not be further identified as
they had suffered rather extensive damage.

In addition to the buds, a single

reproductive structure, either a catkin or strobilus was recovered from Feature 46.
Again, this specimen could not be further identified.
Eight roasting facilities contained material that has been identified as resin,
possibly that of pine. Pine bark and charcoal attributed to pine was recovered from
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a number of features (DeFant 1986). The presence of this material may be the result
of its use as a fuel source or as a pit lining.

Seasonality of Occupation

Of the contributions that archaeobotanical remains can make to the
interpretation of past cultural behaviors, determination of the seasonality of a site’s
occupation is one of the most important, for without biological indicators, including
both floral and faunal remains, the season of occupation is often difficult to determine
(Pearsall 1989:194-195). In the case of Schwerdt, several indicators of seasonality
are preserved in the macrobotanical assemblage. Taken together, these point to a
very limited task-specific occupation of the site. These seasonal indicators take two
forms; presence of certain taxa for which their fruits or edible portions have distinct
periods of availability, and the absence or low frequency of other seasonally available
resources.
Of the seasonal indicators recovered at Schwerdt, the most important and well
represented are the tubers of Nelumbo lutea (American lotus) for which two distinct
seasons of availability are known, spring and fall. This may seem a confusing choice
for a seasonal indicator were it not for an important correlation between the lotus
tubers and the remains of the lake sturgeon (Acipencer fulvescens). These large fresh
water fish ascend rivers to spawn in the spring soon after the rivers are free of ice,
but do not actually spawn until water temperatures have approached 60° F (Harkness
and Dymond 1961:36).

Remains of the sturgeon are strongly represented at
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Schwerdt, and believed to account for 43% of all useable meat consumed at the site
(Higgins 1980:21-22).
Sturgeon remains occur with Nelumbo tubers in 12 features, 11 roasting pits
and a pit of undetermined function (Feature 40). The distributions of sturgeon and
lotus tubers are shown in Table 3. This association of sturgeon with Nelumbo tubers
argues strongly for these two resources being exploited simultaneously during spring
after the sturgeon had entered the Kalamazoo River in preparation for spawning. This
association would therefore seem to rule out autumn exploitation of the tubers from
the Schwerdt locale, although they may have indeed been exploited during the fall
from an as yet unknown site.
While I regard the association of tubers and sturgeon remains as the primary
seasonal indicator, several other lines of evidence reinforce this interpretation. First
is the very low frequency of occurrence of summer ripening fruits, namely Rubus.
Vaccinium. Vitis. and Crataegus. All of these taxa would have been available during
summer-early autumn within a short distance of the site. They are ethnographicallydocumented resources exploited by populations in the Upper Great Lakes and would
presumably be better represented had the period of occupation of Schwerdt coincided
with their availability in the immediate site environs.
The extremely low frequency of occurrence of nut remains in flotation
samples, providing negative evidence for autumn occupation of the site, also does not
contradict the proposed spring seasonality.

Nuts provide an important source of
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storable food and would not have been overlooked by the residents had they been
available during the occupation of the site.
The final seasonal indicators are somewhat less definite.

The presence of

carbonized buds in some features may be taken as an indication that the occupation
occurred prior to the flowering of trees during the summer months. It must be noted,
however, that some buds will always be present to ensure vegetative growth the
following season. Perhaps a more concrete indication of spring occupation is the
single carbonized strobilus or catkin recovered from Feature 46.

This is a

reproductive structure of unisexual flowers found during the spring and early summer
on many species of deciduous trees.
Overall, the pattern that emerges from this analysis of the macrobotanical
assemblage is one of exploitation of a specific resource zone, the aquatic and riparian
habitats of the lower Kalamazoo River, with the aim of procuring a single resource,
the starch-laden tubers of Nelumbo lutea.

This activity is viewed as one

complimentary to the harvest of spring spawning sturgeon which provided the bulk
of the subsistence for the site’s inhabitants.
Clearly, the subsistence pursuits undertaken from the Schwerdt locale took
place within the context of a larger subsistence-settlement system geared toward
meeting the demands of its constituent population on an annual basis. A consideration
of the subsistence-settlement system, its possible components, range of economic
adaptations, and site functions, as well as its geographic extent, are explored in the
following chapter.
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CHAPTER V

SCHWERDT IN THE CONTEXT OF REGIONAL UPPER MISSISSIPPIAN
ADAPTATIONS

As a specialized logistical locale geared toward the harvesting of seasonally
available aquatic and riparian resources, Schwerdt must be considered to have
functioned within a larger subsistence-settlement system that may have included maize
agriculture and semi-permanent village life within the annual cycle of economic
activities, not unlike that reported for aboriginal groups of the area in early historic
accounts (Clifton 1978; Clifton, Cornell and McClurken 1987; Kinietz 1965).
A model for prehistoric Potawatomi adaptation to the mixed forest environs of
southern Michigan has been proposed by Fitting and Cleland (1969). It recognizes
an economic strategy based upon summer residence in agricultural villages followed
by dispersal into winter hunting camps. Archaeological investigations at the Moccasin
Bluff and Wymer-West Knoll sites in the St. Joseph River Valley (Figure 1), suggest
that both fit the proposed description of late prehistoric agricultural settlements.
Moccasin Bluff exhibits several characteristics felt to belie its function as a
semi-permanent agricultural village.

These include:

a high density of food

processing facilities and a high ratio of ceramic vessels to excavated area, a faunal
assemblage reflecting a high degree of species selectivity, and the presence of cob
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fragments of evolved Eastern Complex maize (Cremin 1987; Fitting and Cleland
1969:297). The second candidate for an agricultural settlement, Wymer-West Knoll,
is located downstream from Moccasin Bluff.

This site has revealed evidence of

multiseasonal occupation in the form of a faunal assemblage containing both deer and
sturgeon remains, evidence of substantial structures, and finally, a single carbonized
cupule of Eastern Complex maize (Cremin 1983:93-94; Garland 1984:930-931;
Garland and Mangold 1980:26-40).
While Wymer-West Knoll and Moccasin Bluff represent potential agricultural
settlements, no other excavated sites in the St. Joseph, Kalamazoo or adjacent
drainages would suggest similar function. Instead, an increasing number of Upper
Mississippian sites reveal themselves as limited activity, special purpose extractive
locales aimed at procuring a few target resources. Interestingly, those sites identified
as limited activity locales have not fit the profile of winter hunting camps as proposed
by Fitting and Cleland (1969). Although the existence of lithic scatters and findspots
of Madison points in the uplands adjacent to the Kalamazoo River are suggestive of
late prehistoric presence, perhaps with the intent of winter mammal hunting, they do
not allow for definite conclusions to be drawn regarding their role in a subsistencesettlement system at this time (Cremin 1983:96, 1987).
What is emerging from analysis of Upper Mississippian sites in the Lower
Kalamazoo, Galien and Kankakee drainages is an emphasis on warm season
encampments closely tied to the aquatic and riparian habitats of these river systems.
Within the Lower Kalamazoo drainage, several sites exhibit a similar adaptation to

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

the river valley and the multitude of resources to be found there during the warmer
months of the year. The Elam site (20AE195) occupies a low terrace above the river
in an environmental zone comprised of riverine, marsh and mixed forest habitats
(Parachini 1981:6-12) (Figures 1 and 2). The analyzed flotation samples from Upper
Mississippian features at Elam provide the most complete data set with which to
compare the Schwerdt material. The presence of sturgeon remains in association with
Nelumbo tubers is certainly indicative of spring occupation, similar to that proposed
for Schwerdt. Nelumbo tubers were found in 10 flotation samples collected from six
Upper Mississippian features.

These features are identical to those at Schwerdt,

where they functioned as tuber processing facilities. The macroplant remains from
Elam, however, are also supportive of fall occupation of the site. Carbonized nutshell
from a number of features attests to the presence of at least a few residents during this
season (Parachini 1981: 46-68).
A series of radiocarbon dates obtained for Elam features (Table 2) points to the
reoccupation of this locale by Upper Mississippian groups over a much longer
temporal span than represented at Schwerdt, and this raises the possibility that the
observed differences in seasonality/duration of occupation may have temporal
significance.

Alternatively, the differences may reflect the nature of population

segments present at each site, with Elam representing an occupation that is more
residential in character than Schwerdt, which, given its very limited time span,
uniformity of subsurface features and homogeneity of subsistence data, reflects a more
specialized economic focus.
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The Allegan Dam site, located just across the river from Elam (Figures 1 and
2), also suggests an economic strategy geared toward warm season exploitation of
aquatic habitats, although the subsistence remains collected from the site are of
limited quantity and interpretive potential. Several features, however, would appear
to have functioned in ways similar to the Schwerdt roasting facilities. Two other sites
with Upper Mississippian components, Nordhof and Hacklander, are poorly known
at this time, but their location with respect to the river (Figure 2) may indicate a
similar focus on aquatic and riparian resources (Cremin 1983:96-97).

Adjacent Drainages

Outside the Lower Kalamazoo drainage, sites in the Lower Galien and
Kankakee river systems share similarities with the above described extractive locales.
In the Kankakee, the Griesmer and Rader sites (Figure 1) have both produced the
remains of aquatic tubers from pit features analogous to those roasting facilities
excavated at Schwerdt. Both of these sites are favorably situated with respect to the
aquatic and riparian habitats of the Kankakee Lowlands, and subsistence remains are
indicative of warm weather occupation (Faulkner 1964, 1972). The lack of flotation
sampling at these two sites, however, makes any direct comparison of seasonality and
duration of occupation difficult at best.
In the Lower Galien River Valley (Figure 1), several recently excavated sites
have also shed light on the role that warm season extractive locales played in the late
prehistoric/protohistoric subsistence-settlement system. Three closely associated sites

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

(20BE405, 20BE410, and 20BE411) have all been shown to have roasting facilities
among their feature populations. On one of these sites, 20BE410, six roasting pits
have been excavated and the collection of flotation samples has resulted in the
recovery of seasonally-sensitive subsistence remains.
With respect to the exploitation of aquatic and riparian habitats, Feature 3 and
Feature 6 on 20BE410 have produced Nelumbo lutea tubers aggregating 7.65g from
their basal fuel zones. The tubers, combined with a low frequency of occurrence for
summer ripening fruits, and a near total absence of nut remains, point to spring
exploitation of the wetlands of the Lower Galien (Walz 1990:47-53). It should be
noted, however, that the faunal assemblage from this site includes both deer
(Qdocoileus virginianust and turkey (Meleagris gallopavof. with the deer representing
the bulk of the subsistence remains. Both of these resources are supportive of an
autumn/early winter occupation and, surprisingly, no fish remains were encountered
despite the presence of aquatic tubers (Goatley 1989:53-57). Finally a single kernel
of carbonized Eastern Complex maize was recovered from Feature 6, where it co
occurs with Nelumbo. This kernel is of the same variety as that recovered at both
Moccasin Bluff and Wymer-West Knoll, where it is represented by com cob
fragments and a cupule, respectively (Cremin, Walz and Goatley 1991).
The available subsistence data from the Lower Galien may indicate a more
residential occupation of 20BE410, along the lines of Elam, rather than a very limited
focal occupation as exemplified by Schwerdt.
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The Berrien Phase Subsistence-Settlement System

With the completion of the Schwerdt macrobotanical analysis, and its
comparison with extant assemblages from temporally-related sites, it is possible to
postulate the outline of the subsistence-settlement system operating during the Berrien
Phase in southwest Michigan and adjacent areas. The existence of sites exhibiting
characteristics of agricultural villages (Moccasin Bluff, Wymer-West Knoll) and
specialized, seasonally occupied extractive locales in the Kalamazoo, Galien and St.
Joseph drainages, allows for a partial understanding of the dynamics of this system.
These latter sites attest to the importance of wetlands in the subsistence strategy,
primarily due to their densely packed and varied floral and faunal resources. These
resources would have been of critical importance in a mixed economy depending upon
both agricultural products and a range of wild foods best exploited through logistically
organized collection of selected plants and animals maximally available in certain
circumscribed resource zones.
Binford (1980:10) characterizes groups practicing a collection strategy based
on logistical exploitation as being capable of food storage for portions of the year and
of using sites functionally different from more permanent residential locales. Such
a situation would seem to pertain during the last centuries of prehistory along the
eastern Lake Michigan littoral.
My current understanding of Berrien Phase subsistence behavior is one in
which seasonally scheduled logistical moves are undertaken, perhaps from a semi
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permanent agricultural settlement, to take advantage of discrete, short-term
aggregations of resources. In southwest Michigan and adjacent areas of the southern
Lake Michigan basin, spring spawning sturgeon provide such an aggregation, and the
lower courses of westward-flowing rivers provide access to the sturgeon as well as
to a suite of aquatic and riparian resources that are then opportunistically exploited.
Similar logistical exploitation of deer and mammals during the winter would also be
predicted as a component of this system.
The present identification of several main habitation sites only in the St. Joseph
River Valley, combined with their absence from the Kalamazoo Basin, hints at a
fairly extensive range within which the Berrien Phase cultural system operated. The
variety of its component parts, temporal span and geographic extent, however, remain
murky.

It may be concluded, based on the extant data, that the dynamics of

subsistence-settlement behavior were more complex than previously thought and,
furthermore, that logistical exploitation of target resources may have resulted in a
range of site types and locations that partially reflect the mosaic of climax
communities that characterize the region. Currently, we are aware of only two of
these possible site types, the agricultural village and the warm season extractive
encampment.
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CHAPTER VI

SUMMARY AND CONCLUSIONS

The collection of flotation samples from 35 roasting facilities and portions of
the cultural midden at the Upper Mississippian Schwerdt site has allowed for
conclusions to be drawn regarding the seasonality of occupation and economic focus
of the site’s residents. These conclusions rest largely upon the results of the floral
and faunal analyses conducted on the flotation residues. These conclusions have then
been integrated with similar information from contemporaneous sites in an attempt to
describe the economic system, including resource scheduling, habitat preference and
settlement patterning for the late prehistoric Berrien Phase of the southern Lake
Michigan Basin.
Briefly, the results of the macrobotanical analysis have shown that Schwerdt
was occupied during the spring/early summer to exploit seasonally concentrated
aquatic and riparian resources from the Lower Kalamazoo River. The principal plant
food utilized at the site, the starchy tubers of the American lotus, were gathered from
the extensive wetlands flanking the river. In addition to the lotus tubers, several
species of fruits, nut bearing trees and wildflowers are represented in the assemblage.
While many of these have documented aboriginal uses, their presence at Schwerdt
does not reflect intensive use. Rather, the bulk of these taxa represent incidental
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inclusion of seeds, nutshell or other structures into the cultural context of the
archaeological deposits. A high degree of correlation between tuber remains and
those of the spring spawning lake sturgeon support the interpretation that Schwerdt
represents a short term, limited activity site, directed at procuring high protein
sturgeon, starchy tubers and other resources available in the main river trench.
In addition to Schwerdt, several other sites in the Kalamazoo, Galien and
Kankakee drainages also exhibit a highly task-specific orientation to the warm season
utilization of aquatic habitats. Several of these sites have also produced tuber remains
from within features identical to the roasting facilities excavated at Schwerdt. The
presence of roasting pits at geographically distant sites is reflective of the reliance on
aquatic habitats, and more specifically on aquatic tubers, during the last centuries of
prehistory. In contrast to the very limited economic focus seen at Schwerdt, two
sites, Elam and 20BE410, have a broader range of resources represented. This would
suggest that these sites were occupied for longer periods of the year in order to more
fully exploit the local resource base throughout the summer and autumn.
While the late prehistoric Berrien Phase people of southwest Michigan are
believed to have practiced maize agriculture, the existence of a number of warm
season logistical locales, located to best exploit aquatic and riparian habitats, attests
to the continued importance of wild food resources. The advent of effective maize
horticulture in the Upper Great Lakes did not replace the ancient patterns of hunting,
foraging and collecting, but was instead integrated into this successful adaptation and
effectively broadened the resource base available to the population. Thus, the model
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of Berrien Phase subsistence-settlement behavior I have proposed recognizes the
contributions of wild food resources in addition to the harvesting of agricultural
products. The model predicts intensive harvesting of seasonally available resources
from aquatic and riparian habitats during the warm season from logistically oriented
limited activity sites, followed by an autumn harvest of the agricultural fields and
winter hunting of game mammals. It is further suggested that as yet unrecognized
site types may have served the population as specialized extractive locales tailored to
local environmental conditions.

Recommendations for Future Research

In order that a fuller picture of Berrien Phase subsistence-settlement behavior
might emerge, several courses of action should be employed to increase our present
understanding of this late prehistoric cultural manifestation. First, I would advocate,
to the extent feasible, that upland sites of suspected Upper Mississippian affiliation
be tested to ascertain their role in the economic strategy, with validation or rejection
of their role as winter hunting camps as the objective.

In addition, hypotheses

regarding possible temporary site locales and extractive patterns should be generated
and tested archaeologically to determine whether or not as yet unidentified site types
exist.
On a more ambitious scale, integrative pan-drainage modeling of Berrien
Phase economic adaptation should be considered as a means to unify the extant Upper
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Mississippian sites of the southern Lake Michigan Basin into a functional system
comprised of agricultural and extractive settlements.
Finally, research directed toward understanding the relationships between the
Berrien Phase and contemporaneous occupations to the north along the eastern Lake
Michigan littoral and to the Huber Phase occupations south and west of Lake
Michigan should be undertaken. The cultures of the eastern Lake Michigan littoral
may hold the key to understanding the ethnic identity of the Berrien Phase people,
and further, may provide a better means of understanding the role of seasonal
fisheries and the exploitation of aquatic habitats.
Whatever course of inquiry is taken, the ultimate goal should not change: the
explication and elucidation of aboriginal adaptation to the varied environments of the
region over time.
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Metrical Data on Schwerdt Roasting Pits
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Feature

1
5
6
7
8
9
11
13
14
15
16
17
18
21
22
23-A
23-B
24-A
24-B
26
27
29
30
31
34
35
36
38
39
41
42
43
44
45
46

Center Point

22S,0E
0.1S,13.8E
6S,75.4W
17.7S,58.2W
7.4S,57.6W
3.9S,5.7E
10.6S,0.9E
0.7S,20.2E
13.3S,2.3E
0.2N,10E
6.9S,8.9E
10.6N,4E
5N,0.8E
8.4N,16.6E
5.9N,17E
4.1N,12.1E
5N,11.7E
5.3N,14.7E
4.3N,13.7E
6.8N.20W
9.6N,2.2W
4.8N,30.1W
2.8N,49.9W
12.1N,22E
14.3S,51.1W
19S,2.1W
0.8N,26.1E
16.3S,46.2W
15.5S,0.7W
17.4S,28.3W
8.6S,40.3W
13.5S,30.4W
14.1S,19.5W
7.1S,21.2W
15.2S,18.8W

Estimated
Volume fm3l
---

Flotation
Sample f ll

1.11
0.82
0.54
0.33
0.40
0.50
1.11
0.26
0.36
0.57
0.54
0.83
0.44
0.19
0.69
0.68
0.86
0.26
0.81
0.52
0.95
0.45
0.46
1.10

4
483
269
262
100
32
28
74
50
32
28
18
20
16
16
24
32
20
10
41
32
24
32
20
32

0.52
0.77
0.39
0.83
0.38
0.50
0.55
1.16
0.92

112
20
20
47
16
40
32
20
28
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Distribution of Carbonized Seeds
in Schwerdt Roasting Pits
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R eproduced
with perm ission

Feature #

Taxa
5

of the copyright ow n er.

Rubus

Further reproduction

45

46

Total

2

2

1

53
13

12.26

17.0

13

12.26

2.9

4

3.77

5.7

1

2

1.89

5.7

2

2

1.89

2.9

2

2

1.89

2.9

2

2

1.89

2.9

2

1.89

2.9

1

0.94

2.9

1

0.94

2.9

1

0.94

2.9

1

0.94

2.9

1

0.94

2.9

1

0.94

'• 2.9

1

0.94

2.9

1

0.94

2.9

1

0.94

2.9

1

0.94

2.9

1

0.94

2.9

1

0.94

2.9

1

0.94

2.9

7

8

26

SDD.

Comus florida

1

Cvoerus esculentus

13

Smilax s d d .

3

Crataeeus

1

sdd.

Rhamnus alnifolium
Aronia

44

Relative
Frequency
<%)
50.00

sdd.

Calla Dalustcis

13

14

3

8

3

15

16

21

4

1

23A

23B

26

1

36

39

43

2

3

1.

6

1

1

Brassica nigra
Prunus

9

2
1

sd .

Helianthus annuus
Vaccinium
AcalvDha

1
1

sdd.

1

sd d .

Arisaema Iriphvllum

prohibited

PodoDhvllum Dellatum
Solanum

1
1

sdd.

Sisvmbrium altissimum

without p e r m issio n .

Polvmina canadensis
Celtis occidentalis

1

1
1
1

Cyperaceae
Graminae
Composilae

1
1

1

Percent
Presence
31.4
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Sample #

Provenience

Sample Vol.

1

9S,0E

8

2

9S,0E

8

3

13S.10E

8

4

13S,10E

8

5

11S.1E

4

6

1IS, IE

4

7

15S.1E

4

8

15S.1E

4

9

15S,1E

4

10

18.5S.12E

8

11

18.5S,12E

8

12

19S,2W

8

13

19S,2W

8

14

0N,17E

0.225

15

0N,17E

0.225

16

0N,17E

0.225

17

0N,17E

0.225

18

12S,2W

8

Total Vol.fl>

Carbonized Seeds

16
16
16

1 Vitis
1 Rubus.
1 Celastrus

8

12

2 Rubus

16

1 Helianthus.
1 Rubus
1 Comus

16

1 Rubus
1 Comus

0.9

16
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Carbonized Seeds

Sample #

Provenience

Sample
V ol.ill

19

12S,2W

8

20

16S,1W

8

21

16S,1W

8

22

19S,5E

8

23

19S,5E

8

24

19S,3W

8

8

--

25

20S,79W

8

8

—

26

8S,8E

0.2

0.85

—

27

8S,8E

0.175

—

28

8S,8E

0.25

—

29

8S,8E

0.225

-

30

15S,0E

0.225

31

15S,0E

0.250

—

32

15S,0E

0.250

-

33

15S,0E

0.275

—

Total
Vplt(l)

—
16

—
-

16

—

1

—
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